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WHAT IS CLAIMED IS: 

1 . An apparatu^for growing cells comprising 
at least one bioreactor for cell culture, 

at least one vessel fonculture medium, 

means for circulating culture medium and/or cell culture, whereby the bioreactor and 
vessel are in fluid communication, and 

at least one means for lelivery of oxygen. 

2. The apparatus c f claim 1 wherein the means for delivery of oxygen comprises a 
hollow fiber filter oxygenator. 

3. The apparatus o ? claim 1 wherein the means for delivery of oxygen comprises 
means for in-line sparging. 

4. The apparatus otf claim 1 wherein the means for delivery of oxygen comprises 
means for delivery of at least or^p oxygen-containing compound that releases dissolved oxygen 
into cell culture. 

5. The apparatus of dlaim 1 wherein the means for delivery of oxygen is positioned 
upstream of input of circulating cell culture returning to the bioreactor. 

6. The apparatus of claim 1 wherein the bioreactor and/or the vessel are stirred. 

7. The apparatus of clpm 1 wherein the means for delivery of oxygen provides an 
average dissolved oxygen concerftfation] of about 60%. 

8. An apparatus forgrj^wilfg cells comprising 
a bioreactor for cell culture 
a vessel for culture mediuir , 
means for circulating cell c llture, 
means for circulating culture medium, 

dialysis means in fluid comnunication with the bioreactor and the vessel, 



whereby 

there is 



and 



bioreactor, 



a first, cell c alture, loop between the bioreactor and the dialysis means, 

a second, media replenishment, loop between the vessel and the 

V 
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and in operation dialysis between the culture medium and the cell culture. 

9. The apparatus \)f claim 8 wherein the dialysis means comprises at least one semi- 
permeable membrane. 

1 0. The apparatus ot claim 9 wherein the semi-permeable membrane comprises at 
least one hollow fiber filter. 

1 1 . The apparatus of tlaim 8 further comprising: 
at least one means for delivery of oxygen into the cell culture loop. 

12. The apparatus of claim 1 1 wherein the means for delivery of oxygen comprises a 
hollow fiber filter oxygenator. 

1 3 . The apparatus of cllim 1 1 wherein the means for delivery of oxygen comprises 
means for in-line sparging. 

14. The apparatus of claim 1 1 wherein the means for delivery of oxygen comprises 
means for delivery of at least one owgen-containing compound that releases dissolved oxygen 
into cell culture. 

1 5. The apparatus of clainh 1 1 wherein the means for delivery of oxygen is positioned 
upstream of input of circulating cell culture returning to the bioreactor. 

16. The apparatus of claii48 W 1 1 wherein the bioreactor and/or the vessel are 

stirred. 



1 7. The apparatus of claim 



1 1 wherein the means for delivery of oxygen provides an 



average dissolved oxygen concentration of about 60% 



1 8. The apparatus of claim 



i 1 wherein the means for delivery of oxygen provides an 
average dissolved oxygen concentration of greater than about 40%. 

19. The apparatus of claim 118 wherein the means for deliver of oxygen provides an 
average dissolved oxygen concentration between about 30% and 90% or between about 40% and 
about 80% or between about 50% and 70%. 

20. The apparatus of claim 1 1 further comprising: 

means for measuring physical anti/or chemical parameter(s) of the cell culture and/or the 
culture medium. 

2 1 . The apparatus of claim 20lwherein the means for measuring comprises means for 
measuring dissolved oxygen concentratiot 
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22. The apparatus pf claim 20 wherein the means for measuring comprises means for 
measuring pH. 

23. The apparatus Sf claim 20 wherein the means for measuring comprises means for 
measuring temperature. 

24. The apparatus of\claim 20 wherein the means for measuring comprises means for 
measuring pH and means for measuring dissolved oxygen. 

25. The apparatus of claim 20 wherein the means for measuring comprises means for 
measuring cell density or amount of cells. 



26. The apparatus of c 
chemical parameter(s) of the cell 
measuring means. 

27. The apparatus of c 
temperature. 

28. The apparatus of c 
adjusting pH. 



aim 20 further comprising means for adjusting physical and/or 
ulture and/or the culture medium in response to data from the 

urn 26 wherein the adjusting means comprises means to adjust 

urn 26 wherein the adjusting means comprises means for 



29. The apparatus of claim 26 wherein the adjusting means comprises means for 
adjusting dissolved oxygen concern ration. 

30. The apparatus of claigi 26 wherein the adjusting means comprises means for 
adjusting dissolved carbon dioxid^ Concentration. 

31 . The apparatus of cla m 24 further comprising means for adjusting physical and/or 
chemical parameter(s) of the cell culture and/or the culture medium in response to data from the 
measuring means. 

32. The apparatus of claim 3 1 wherein the adjusting means comprises means to adjust 
temperature. 

33. The apparatus of claim 32 wherein the adjusting means comprises means for 
adjusting pH. 

34. The apparatus of claim 32 wherein the adjusting means comprises means for 
adjusting dissolved oxygen concentration. 

35. The apparatus of claim 32 wherein the adjusting means comprises means for 
adjusting dissolved carbon dioxide concentration. 
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36. The apparatus of claim 32 wherein the adjusting means comprises means for 
adding a vector in response :o a cell density or cell amount measurement. 

37. The apparatus of claim 32 wherein the adjusting means comprises means for 
adjusting dissolved oxygen ind means for adjusting dissolved carbon dioxide, whereby in 
response to pH measurements), dissolved carbon dioxide levels are adjusted. 

38. The apparatus of claim 37 wherein in response to dissolved oxygen 
measurement(s), dissolved oxygen levels are adjusted. 

39. The apparatus bf claim 38 wherein pH is set to a desired level and carbon dioxide 
is adjusted when pH varies frotn the desired level, whereby the dissolved oxygen measurement 
varies periodically as a function^pf time. 

40. The apparatus(gl«laim 39 wherein the dissolved oxygen measurement varies 
from 30% to 90% or from 40% to 80% or from 50% to 70%; or, the dissolved oxygen 
measurement averages about 60%. 

41 . The apparatus of ilaim 40 wherein the dissolved oxygen measurement varies 
from high value to low value over about 10 to about 30 minutes or over about 20 minutes. 

42. The apparatus of claim 39 wherein a plot of the dissolved oxygen measurement as 
a function of time comprises ^sinwave. 

43 A method for gVowing cells comprising 
culturing cells in at leasKone bioreactor whereby there is a cell culture, 
supplying medium in at l§ast one vessel whereby there is culture medium, 
circulating culture mediumWd/or cell culture, whereby the bioreactor and vessel are in 
fluid communication and the cell culture and/or culture medium are in circulation, and 
delivering oxygen to the cell Culture and/or culture medium. 

44. The method of claim 43i wherein the delivering of oxygen is by means for 
delivery of oxygen comprising a hollovXfiber filter oxygenator. 

45. The method of claim 42/W^ein the delivering of oxygen is by means for 
delivery of oxygen comprising means form-Mne sparging. 

46. The method of claim 43 \l>etein the delivering of oxygen is by delivery of at least 
one oxygen-containing compound that releases dissolved oxygen into cell culture. 

47. The method of claim 43 wherem the delivering of oxygen is upstream of input of 
circulating cell culture returning to the bioreactck 
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48. The method oflclaim 43 further comprising stirring the cell culture or the culture 
medium or both the cell culture and the culture medium. 

49. The method of claim 43 wherein the delivering of oxygen provides an average 
dissolved oxygen concentration ©f about 60%. 

^ CsO)J) A method for growing cells comprising 

culturing cells in a bioreactor whereby there is a cell culture, 

supplying culture medium in a vessel where by there is culture medium, 

circulating the cell culture through a dialysis means, 

circulating culture medium thVough the dialysis means, 

wherein the dialysis means .in fluid communication with the bioreactor and the 

\ * 

vessel, 

whereby 

there is 

a first, cell culture\loop between the bioreactor and the dialysis means, 

and 

a second, media replenishment, loop between the vessel and the 

bioreactor, 

and performing dialysis between the Culture medium and the cell culture 
5 1 . The (ripo^i of claim 50 wherei\i the dialysis means comprises at least one semi- 



permeable membrane. 

52. The method of claim 51 whereifyfhe s^mi-permeable membrane comprises at 
least one hollow fiber filter. 

53. The method of claim 50 furtftejt c$rfipri:)ing: 
delivering oxygen into the cell culture 

54. The method of claim 53 wherehfthfe delivering of oxygen is by means for 
delivery of oxygen comprising a hollow fiber filter oxygenator. 

55. The method of claim 53 wherein the delivering of oxygen is by means for 
delivery of oxygen comprising means for in-line spaming. 

56. The method of claim 53 wherein the delivering of oxygen comprises delivering at 
least one oxygen-containing compound that releases dissolved oxygen into cell culture. 



59 



TJK1055 




PATENT 
674506-2035.2 



57. The methdd of claim 53 wherein the delivering of oxygen is by means for 
delivery of oxygen is positioned upstream of input of circulating cell culture returning to the 
bioreactor. 

58. The method Af claim 50 or 53 further comprising stirring the cell culture or the 
culture medium or both the cell culture and the culture medium. 

59. The method of claim 53 wherein the delivering of oxygen provides an average 
dissolved oxygen concentration of about 60%. 

60. The method of ckim 53 wherein the delivering of oxygen provides an average 
dissolved oxygen concentration of greater than about 40%. 

6 1 . The app^^is of alaim 60 wherein the delivering of oxygen provides an average 
dissolved oxygen concentration between about 30% and 90% or between about 40% and about 
80% or between about 50% and 76%. 

62. The method of claim 53 further comprising: 

measuring physical and/or chemical parameter(s) of the cell culture and/or the culture 
medium. 

63. The method of claim 6^ wherein the measuring comprises measuring dissolved 
oxygen concentration. 

64. The method of claim 62 Wherein the measuring comprises measuring pH. 

65. The method of claim 62 wherein the measuring comprises measuring temperature. 

66. The method of claim 62 wherein the measuring comprises measuring pH and 
measuring dissolved oxygen concentratim 

67. The method of claim 6E wl\erei^ the measuring comprises measuring cell density 
or amount of cells. \ 

68. The method of claim ^furtlkr^omprising adjusting physical and/or chemical 
parameter(s) of the cell culture and/or tire culture medium in response to data from the 
measuring. 

69. The method of claim 68 whereiij the adjusting comprises adjusting temperature to 
maintain a desired temperature. 

70. The method of claim 68 wherein \he adjusting comprises adjusting pH to maintain 
a desired pH. 
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71 . The method of cla\m 68 wherein the adjusting comprises adjusting dissolved 
oxygen concentration to maintain a desired dissolved oxygen concentration. 

72. The method of claim 68 wherein the adjusting comprises adjusting dissolved 
carbon dioxide concentration. \ 

73. The method of claim ©8 wherein the adjusting comprises adding a vector in 
response to a cell density or cell amoiW measurement 

74. The method of claim 6a further comprising adjusting physical and/or chemical 
parameter(s) of the cell culture and/or the culture medium in response to data from the 
measuring. \ 

75. The method of claim 74 wherein the adjusting comprises adjusting temperature to 
maintain a desired temperature. \ 

76. The method of claim 75 wherein the adjusting comprises adjusting pH to maintain 
a desired pH. \ 

77. The method of claim 75 wherein the adjusting comprises adjusting dissolved 
oxygen concentration to maintain a desired dissolved oxygen concentration. 

78. The method of claim 75 wherein the adjusting comprises adjusting dissolved 
carbon dioxide concentration. \ 

79. The method of claim 75 wherein the adjusting comprises adjusting dissolved 
oxygen concentration and adjusting dissolved carbon dioxide concentration, whereby in response 
to pH measurement s), dissolved carbon dioxida levels are adjusted. 

80. The method of claim 79 wherein JpOdjusting includes adjusting dissolved 
oxygen levels in response to dissolved oxyaecf measurements). 

81 . The method of claim 80 wheitein wjea^usting comprises adjusting pH to a 
desired level in response to pH measurements) bjl adjusting the dissolved carbon dioxide 
concentration such that dissolved carbon dioxV^bncentration is adjusted when pH varies from 
the desired level, and the dissolved oxygen measurement varies periodically as a function of 
time. \ 

82. The method of claim 81 wherein the adjusting includes adjusting the dissolved 
oxygen concentration so that the dissolved oxygen measurement varies from 30% to 90% or 
from 40% to 80% or from 50% to 70%; or, so that theldissolved oxygen measurement averages 
about 60%. H 
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83. The method of claim 82 wherein the adjusting includes adjusting the dissolved 
oxygen concentration so thatvthe dissolved oxygen measurement varies from high value to low 
value over about 10 to about AO minutes or over about 20 minutes. 

84. The method of <5jaim 81 wherein a plot of the dissolved oxygen measurement as a 
function of time comprises/3 sin^vave. 

85. The method of anjf one of claims 43, 50, 62, 68, 79 or 82-84, further comprising 
collecting the cells. 

86. The method of any bne of claims 43, 50, 62, 68, 79 or 82-84 wherein the cells 
contain a vector for replication of t^e vector and/or expression of exogenous nucleic acid 
molecules. 

The method of claim $6 wherein the vector comprises a virus or a recombinant 



virus. 



87. 

88. 

^89. 



The method of claim 87 wherein the vector comprises a recombinant baculovirus. 
The method of claim 8^ further comprising collecting expressed product, and/or 



baculovirus and/or the cells. 




(^Expressed product from the method of 89^ 



917^ A method, for producing 
infected or transfected or inserted into a < 



expression product from a recombinant vector 



inserted into a cell, comprising performing 
82-84, wherein cells of the cell culture aj 
the recombinant vector, or the vector. 

92. The method of claim 911wb 



fell, or for producing a vector infected or transfected or 
ethod of any one of claims 43, 50, 62, 68, 79 or 
e\infejb€3 or tranfected with or have inserted into them 
r to or during the method, 
in the recombinant vector is a recombinant 



baculovirus and the cells are insect cell" 

93. The method of claim 92 wherfein the cells are infected during the method. 

94. The method of claim 91 further comprising collecting the cells or the expression 
product or the recombinant vector or the vectc 

95. The method of claim 91 whereih the cells are CHO cells. 
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